are presented which show that, contrary to previous suggestions, ion flow velocity diierences do not have a significant effect on the thermal structure of the midlatitude topside ionosphere.
In a recent paper St.-Maurice and Schunk (1977) drew attention to the role of relative velocities, among the different ion species, in the determination of the heat flow vector. They obtained an expression for the heat flow vector, using Grad's 13 moments transport formulation (Grad, 1949; Schunk, 1975) , which indicates that both thermal conduction and unequal ion flows may make a significant contribution to the ion heat flow. They concluded, considering reasonable flow velocity differences of tens of meters per second, that the resultant heat flow is more important for H+ than 0' and that "this induced H+ heat flow could significantly affect the H+ energy balance in the . . . mid-latitude ionosphere after sunset in a region between the F-region and the protonosphere."
In order to test thii suggestion we made a series of calculations in which we solved the coupled energy equations using H+ and O+ flow velocities measured at Arecibo using radar backscatter techniques (Vickrey et al. 1976) The ionosphere input parameters (see Table 1 ) used in these calculations were taken from radar backscatter data obtained at Arecibo, after sunset on 6 August, 1976. The heat flow values, q, calculated for these conditions are also shown in Table 1 . The coupled energy equations of the electron, O+ and H+ ion gas were solved using the method outlined by Hastings and Roble (1977) and Roble and Hastings (1977) . The heat inflow from the topside was assumed to be zero and the only energy inputs considered were the ones due to the relative ion velocities, which were obtained by taking the divergence of the heat flow given in Table 1 . The neutral gas temperature was assumed to be the measured ion temperature, while the electron and ion temperatures were calculated and compared to the measured values.
The results of these calculations showed that, for the representative conditions considered here, the difIerence between the neutral gas, electron and ion temperatures never exceeded 6K. These results may seem at first surprising because, as pointed out by St.-Maurice and Schunk (1977) , the relative ion velocities used in these calculations are equivalent to a heat flow due to a temperature gradient in excess of lK/km. It is well known that such a temperature gradient in the electron gas results in a significant ionospheric heat flow and elevated electron temperatures in the topside ionosphere. However, the heat flow due to a corresponding ion temperature gradient is more than an order of magnitude less and is, therefore, not very important. Furthermore, the differential velocity between O+ and H+ results in heat trans. ported out of one altitude region and into another region; but a combination of an efficient energy coupling among the ion and electron gases along with rapid heat transport via electron thermal conduction acts as a return channel for this induced heat source.
In summary, the purpose of this brief note is to present the results of representative calculations which show that, contrary to initial suggestions, relative ion flows do not significantly affect the thermal structure of the topside mid-latitude ionosphere. 
